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TECHNICAL NOTE
The trifurcated endograft technique for
hypogastric preservation during endovascular
aneurysm repair
David J. Minion, MD, Eleftherios Xenos, MD, Ehab Sorial, MD, Sibu Saha, MD, and Eric D. Endean, MD,
Lexington, Ky
Bilateral common iliac artery involvement remains a significant challenge for endovascular aneurysm repair. We describe
a technique to overcome this obstacle that we have termed the trifurcated endograft. The technique involves the
deployment of a second bifurcated endoprosthesis into an iliac limb to create a three-limbed graft. The third limb is then
used as the origin for an extension into one hypogastric artery. ( J Vasc Surg 2008;47:658-61.)The presence of common iliac aneurysms can limit the
ability to achieve distal seal during the endovascular exclu-
sion of abdominal aortic aneurysms. Such unfavorable anat-
omy accounts for 10% to 30% of patient exclusions.1,2
Options for overcoming this limitation have generally fo-
cused on extension of the iliac limbs into the external iliac
artery with or without coil embolization of the involved
hypogastric artery. However, this approach can result in
ischemic complications such as significant buttock claudi-
cation or erectile dysfunction.
To minimize this complication, preservation of at least
one hypogastric artery is preferable. In the case of bilateral
disease, this is usually achieved by an open bypass from the
distal external iliac artery to the internal iliac artery. We
present a technique for hypogastric preservation using two
bifurcated endovascular prostheses, which we have termed
the trifurcated endoprosthesis.
Technique. The procedure requires bilateral femoral
access with 18F sheaths (W. L. Gore, Flagstaff, Ariz) as
well as left brachial or axillary access with a 75 cm, 12F
Hausdorf-Lock introducer sheath (Cook Medical, Bloom-
ington, Ind). The 12F sheath is initially advanced only as far
as the suprarenal aorta. The steps in the deployment se-
quence are as follows (Fig 1):
Step A: An appropriately sizedmain body Excluder endopros-
thesis (W. L. Gore, Flagstaff, Ariz) is deployed in the
proximal neck of the infrarenal aorta in standard fashion
from the side opposite the planned hypogastric extension.
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658Step B: A PXC 201000 Excluder contralateral limb is then
placed in the initial contralateral gate from the same side as
the planned hypogastric extension. The distal diameter of
this limb is 20 millimeters and it is used as the proximal
landing zone of the second main body endoprosthesis.
Step C: The second main body endoprosthesis is then de-
ployed into the PXC 201000 limb, again from the same
side as the planned hypogastric extension. Thismain body
should be either a PXT 231212 or PXT 231412 endo-
prosthesis depending on the diameter of the external iliac.
This endoprosthesis should be deployed with its con-
tralateral gate oriented towards the hypogastric.
Step D: The hypogastric extension is deployed from the
axillary access via the second contralateral gate. In
preparation for this step, the 12F sheath is first ad-
vanced into the second contralateral gate over a stiff
guidewire. We have found this maneuver critical to
facilitate tracking of the extension into the hypogastric
artery. Once the 12F sheath is in appropriate position
and the hypogastric is successfully cannulated, the wire
is exchanged for an exchange length 0.025 inch Plati-
num Plus guidewire (Boston Scientific, Natick, Mass).
For the extension, we have usually used two large
diameter Viabahn endoprostheses (W. L. Gore, Flag-
staff, Ariz).Most commonly, we have used an 11mm
5 cm Viabahn distally to achieve seal in the hypogastric
artery followed by a 13mm 5 cm Viabahn as a bridge
to provide seal between the first Viabahn and the
contralateral gate.
Step E: If coil embolization of the remaining hypogastric
artery is required, we prefer to perform it at this point,
thereby leaving it as a backup option for hypogastric
preservation as long as possible. The coil embolization
is performed from the brachial access. Once the hypo-
gastric artery is cannulated, the external iliac extension
rifurc
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the coils during their deployment.
Step F: After coil deployment, the catheter is pulled back
into the suprarenal aorta, and the components of the
graft are seated with balloon angioplasty.
DISCUSSION
The incidence of ischemic complications following sac-
Fig 1. Steps in the creation of the trifice of the hypogastric artery during endovascular aneu-rysm repair has been estimated from 25% to 55%, with the
most common complications being buttock claudication
and erectile dysfunction.3-5 More life-threatening complica-
tions such as scrotal skin sloughing and colon ischemia have
been reported, but appear to be uncommon.4,6 Bilateral hy-
pogastric interruption, in particular, has been shown to signif-
icantly decrease objective measures of pelvic perfusion.4,7
Ischemic complications can be decreased by hypogas-
ated endograft. See text for details.tric revascularization, either by open bypass or transposi-
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hybrid approach.5 This technique has proved to be durable
with acceptable morbidity. However, the technique re-
quires an abdominal or retroperitoneal incision, which
lengthens recovery time and increases perioperative com-
plications compared with standard endovascular repair.8 In
addition, open hypogastric revascularization can be techni-
cally challenging depending on the size of the iliac aneu-
rysm, the size of the patient, and the size of the pelvis. Thus,
based on current standard treatment options for aneurysms
with hypogastric involvement, the surgeon and patient
must choose between techniques with high ischemic com-
plications vs a more invasive approach.
Branched endografts have been proposed as an im-
proved solution, combining hypogastric preservation with
a fully endovascular approach. Early data on an iliac
branched device designed to be used with the Zenith
endograft system (Cook, Inc, Bloomington, Ind) has
shown promising results.9-12 In four separate series, involv-
ing a total of 90 aneurysms in 85 patients, combined
technical success was achieved in 69 iliac aneurysms (77%).
Of the 21 technical failures, 11 were from hypogastric
cannulation failure, 6 from intraoperative internal iliac oc-
clusions, 2 from branched device failure, 1 from hypogas-
tric extension device failure, and 1 from distal type I en-
doleak. In addition, there was one intraoperative type III
endoleak and one intraoperative external iliac occlusion
treated with unplanned adjuvant maneuvers. Maximum
follow-up for the various series ranged from 12 to 60
months. Delayed complications were rare. They included
one type I distal endoleak, two type II endoleaks, and one
type III endoleak secondary to inadequate overlap between
the limb of the main bifurcated stent graft and the iliac
branched device. In addition, there were seven late internal
iliac occlusions and four late external iliac occlusions.
In actuality, bifurcated endoprostheses such as the
Gore Excluder are branched endografts. The availability of
the 20 mm diameter contralateral limb allows deployment
Fig 2. Preoperative angiography of an aortic aneurysm
involvement (left). Postoperative angiography following
coil embolization of the left hypogastric artery.of second (23mm diameter) bifurcated graft in its intendedlanding zone size to create the trifurcated configuration,
thereby allowing extension of the third limb into the hypo-
gastric artery (Fig 2 and 3). There are some differences,
though, in this configuration compared with the Cook
device. Conceptually, the modular graft is built down from
the renal arteries rather than up from the iliac arteries. This
necessitates axillary exposure for placement of the hypogas-
tric extension. While this is one potential disadvantage, it
may also decrease technical failures by allowing a more
direct route to the internal iliac artery. The most important
difference, perhaps, is the current availability of standard
bifurcated endoprostheses such as the Gore Excluder. It is
not clear when (or if) specialized iliac branched devices will
come to market in the United States.
The limitations of the trifurcated configuration are that
it requires a large enough aortic diameter fit the three limbs
and a minimum of 16.5 cm in length from the lowest renal
artery to the hypogastric. In our experience, these limita-
tions are rarely a problem since the common iliac aneurysms
tend to add significant length and are usually associated
with aortic involvement. An additional consideration that
deserves mention is that the use of multiple pieces increases
both the cost of the procedure and the chance for late graft
disconnects. Although type III endoleaks have been ex-
ceedingly rare with the Gore Excluder endoprosthesis, it
has not been subject before to this configuration.
To date, we have used this technique in five patients. All
attempted aneurysms were successfully excluded. No pa-
tient developed buttock claudication on the preserved side.
No patient experienced deterioration in erectile function.
There were no arterial complications related to the axillary
access, but one patient suffered temporary median nerve
dysfunction from the exposure. At follow-up of 4 to 12
months, there have been no type I or III endoleaks, aneu-
rysm growth, or internal iliac limb thromboses. Interest-
ingly, similar to what has been reported with the Cook
device,9,10,12 one patient developed an external iliac limb
bilateral common iliac artery and left hypogastric artery
vascular exclusion using a trifurcated configuration andwith
endothrombosis secondary to tortuosity of that vessel. That
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In summary, we describe a commercially available, fully
endovascular technique to maintain antegrade pelvic flow
during endovascular repair of aneurysms with distal com-
mon iliac or hypogastric involvement. Based on our early
results, we believe it represents a useful technique for the
endovascular management of such aneurysms. However,
the long-term durability and stability of this configuration
is unknown.
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